A simple intact protein analysis by MALDI-MS for characterization of ribosomal proteins of two genome-sequenced lactic acid bacteria and verification of their amino acid sequences.
Rapid identification of bacteria by a bioinformatics-based approach, which processes the mass spectra observed by matrix-assisted laser desorption/ionization-mass spectrometry (MALDI-MS), relies on the calculated masses of ribosomal subunit proteins as biomarkers predicted from amino acid sequences found in protein sequence databases. To verify the actual state of the registered sequence information, a simple intact protein analysis by MALDI-MS using cell lysates as samples was applied to the characterization of ribosomal proteins from genome-sequenced Streptococcus thermophilus and Lactobacillus delbrueckii subsp. bulgaricus strains. This method avoided the risk of loss of some subunit proteins and the formation of disulfide bonds during the purification of ribosomal proteins. By comparing this with the MALDI mass spectra of different strains and carrying out manual inspection of sequence information, a total of five errors in N-terminal amino acid sequences were identified. After sequence correction, approximately 40 out of 53 subunit proteins could be assigned, considering N-terminal methionine loss only as a post-translational modification. These show promise for use as practical biomarkers for the rapid identification of S. thermophilus and L. bulgaricus. After verification of these amino acid sequences, mass differences relative to those of genome-sequenced strains have the potential for distinguishing bacteria at the strain level.